In broiler farming, as with other branches of farming, economic efficiency comes first as a major factor affecting production. Basically economic efficiency is calculated as a ratio of income obtained from production divided by costs of production. As is the case for all industry areas, also in the poultry industry a superior economic efficiency could only be obtained by means of application of a suitable technology comprising latest improvements. Chicken breeding came a long way from early days of primitive farming of low production capacity towards modern technical farming. The companies that can maintain high levels of efficiency by use of suitable controller, feeding system, ventilation and so on can reap a good profit in this sector (Ozdemir, 2010) .
To meet growing demand in white meat consumption, broiler production in Turkey has shown a tremendous progress in recent years. Thanks to widespread automation technologies, conception of systems allowing high capacity breeding played an important role in the increased capacities of poultry houses (Ozturk and Durmus, 2001) .
For captive animals, group sizes and/or densities are established by humans based on criteria that range from enclosure size to basic needs or economic reasons. By means of overloading poultry houses with animals, efficiency per poultry house increases and production cost diminishes by making better use of fixed expenses like equipment, labour and maintenance (Shaikh and Zala, 2011) . On the other hand, increasing number of animals inside of poultry house makes it difficult to manage flock and inner environmental conditions of poultry house (Croney and Newberry, 2007; Estevez et al., 2007) . Factors causing the condition of animals to deteriorate make them more sensitive to detrimental effects of environmental factors. Animals under stress easily fall sick and more medications are employed to cure diseased animals (Shini et al., 2010) . Originating from this, residuals of medication in animal products increase and this situation endangers public health (Paige et al., 1997) . "Flock welfare" is an important issue in animal health and food safety. For this reason, stress factors must be scrupulously analyzed and factors affecting flock health should urgently be revealed.
Performance data of broilers, disease and mortality rates are parameters revealing welfare of animals (Lara and Rostagno, 2013) . Additionally, it was found that glucose, cholesterol, uric acid and protein levels of blood vary significantly and these parameters may be either high or low depending on source and duration of stress in poultry under stress (Daneshyar et al., 2009; Ciftci et al., 2013) . Serum creatine kinase and alkaline phosphatase activity are enzymes associated with muscle and bone tissues so that they may increase significantly under stress (Hocking et al., 2001; Tang et al., 2013) . Rapid glucose degradation in muscles observed in poultry exposed to acute stress immediately after slaughter quickly decreases pH level in muscle and causes important changes that will affect meat color and texture. In this case, PSE meats having low pH, faintly-colored, dehydrated during cooking and therefore having poor texture are encountered (Gregory, 2010) . As to poultry exposed to chronic stress, since the energy required for maturation of muscle is used in adaptation process to stress condition, DFD meats having high pH, dark color, poor texture, and short shelf-life are observed (Adzitey and Nurul, 2011) . For poultry, if pH of meat is ≤5.8 then it is classified as PSE, else if it is between 5.9-6.2 as standard meat or if it is ≥6.3 as DFD (Ristić and Klaus, 2010) .
Bone structure in broilers is of utmost importance for reasons such as mortality, low efficiency and loss of carcass quality. Bone is an active tissue and it is dramatically affected by several environmental factors like age, gender, genetics, breeding, activity, stress, hormones, infections and toxins (Rath et al., 2000) . Bone ash, bone fracture resistance and bone densitometry (mineral content and density of bone) are major parameters for estimating bone quality (Orban et al., 1993) . Fast-growing broiler breeds are quite sensitive to bone abnormalities. For these broilers, physical stress may give rise to welfare problems by reducing bone quality (Talaty et al., 2010) .
This study, which takes into account the aforementioned factors, is conducted to determine the effects of flock size in broilers bred for commercial purposes on performance, some blood parameters and bone parameters as well as pH of the pectoralis muscle.
material and methods
This research was conducted in poultry houses associated with an integrated facility located in Malatya following approval of Firat University Animal Ethics Committee (FUHADEK decree no: 08.11.2012/103) . In the study, six poultry houses consisting of 3 different pairs picked from each capacity within the set of poultry houses with wood shavings flooring material of 15,000, 25,000 and 35,000 capacities were studied during two growth periods in summer and autumn seasons. Dimensions (width × length) of poultry houses are 16×60, 16×100, 16×135 m, respectively. Chicks of Ross-308 strain, obtained from hatchery of the facility which provided the animal material for the study, were placed in poultry houses randomly. Environmental conditions in all capacities were organized according to the needs of broilers. Throughout the study, fresh water and feed produced at the facility's feed factory in accordance with NRC standards were at the disposal of broilers ad libitum. Composition of feed is presented in Table 1 . During the entire production period, stocking density was arranged in a way to maintain 16 chickens/m 2 . Five females and 5 males × 2 production periods, totally 20 broilers per different capacity having a live weight of ~1.8 kg and ~2.0 kg respectively were picked out and transferred for slaughter on 32nd day of study. Whole blood of broiler chickens slaughtered by decapitation were drained into serum gel tubes in the course of slaughter. pH measurements were performed on pectoral muscle of broiler chickens ten minutes after slaughter. After removal of skin and internal organs, bone samples with meat were taken from broiler chickens. Blood and bone samples were delivered to laboratory in cold chain (by means of refrigerated truck).
Weights of chicks were determined on days 1, 7, 14, 21, and 28. On these days, a balance featuring precision of g scale was used for determination of live weights and each time 5 different broilers were randomly weighed from 10 different points of poultry house. A total of 50 broilers from each flock were weighed on each of these days. Slaughter weight was collectively determined on special scales of the company's slaughterhouse. Broilers were taken from flocks at the evening hours, and were sent to slaughterhouse after 12 h total fasting period. Broilers spent their waiting time in special waiting rooms, in trucks and crates. Trucks were weighed before slaughter process, while they were full and later, while they were empty. Mean live weight was calculated by dividing total live weight by the number of slaughtered birds. Digital board was used for feed consumption detection. Food was withdrawn from flocks within 8-10 hours of arrival of loading trucks, and within this period the remaining food consumption was achieved. Live weight gain and feed consumption per chicken were determined and feed conversion ratio was calculated as feed to gain (kg/kg). Dying chickens during production period were processed to flock board, and at the end of the production period, percentage mortality rates were calculated. *Vitamin mix: Each 2.5 kg mix includes: Vitamin A 12,000,000 IU; Vitamin D 3 2,000,000 IU; Vitamin E 35,000 mg; Vitamin K 3 4,000 mg; Vitamin B 1 3,000 mg; Vitamin B 2 7,000 mg; Niacin 20,000 mg; Calcium D-pantothenate 10,000 mg; Vitamin B 6 5,000 mg; Vitamin B 12 15 mg; Folic Acid 1,000 mg; D-Biotin 45 mg; Vitamin C 50,000 mg; Choline Chloride 125,000 mg; Canthaxanthin 2,500 mg; Apo Carotenoids Acid Esters 500 mg. **Mineral mix: each 1 kg mix includes: manganese 80,000 mg; iron 60,000 mg; zinc 60,000 mg; copper 5,000 mg; cobalt 200 mg; iodine 1,000 mg; selenium 150 mg. ***Determined by calculation.
Determination of pH in meat is performed on the part of breast muscle (musculus pectoralis) by use of meat pH meter manufactured by Hanna (HI 99163, Holland).
Blood samples were centrifuged at 4000 rpm for 4 minutes, and analyses were conducted at Firat University Hospital Central Laboratory. Blood analyzer available in the laboratory (Siemens Advia 2400, Japan) was used to determine the glucose, total cholesterol, very-low-density lipoprotein cholesterol (VLDL), triglycerides, protein, uric acid, alkaline phosphatase and creatine kinase analyses of serums. For physical analysis of bones, right tibio-tarsal bone and femur were used. The bones were initially weighed by precision balance featuring mg precision level, then their sizes were measured by means of digital caliper (Tresna, USA). The bones, chopped into small pieces with the help of a cutting tool for ash determination were evaluated after incineration in a muffle furnace (Protherm, Turkey) at 600ºC for 7-8 hours (Sari and Cerci, 1993) . Left tibio-tarsal bones extracted from meats for determination of mineral content were conserved at -20ºC until the day of analysis. Bones removed from -20ºC one day before analysis day were kept at +4ºC for 12 hours and dissolution of their ice was achieved. Twenty pieces (10 females, 10 males) of left tibio-tarsal bones were weighed and 10 pieces (5 females, 5 males) of them were selected according to stable bone weight of ~12 g and ~14 g respectively and analyses of bone mineral content (BMC) and bone mineral density (BMD) were conducted. Analyses were performed at Nuclear Medicine Center of Firat University Research Hospital by making use of Discovery Wi (S/N 84440) (Figure 1 ). After test of normality, to determine the effects of flock size on examined parameters, one-way analysis of variance (ANOVA) was performed in three broiler flocks containing 15,000, 25,000 and 35,000 birds. Because sex was equal among the groups, it was not statistically assessed. Mortality rates were expressed in percentages for each flock and evaluated. To make comparisons among groups, Tukey HSD test was utilized. Statistical analysis was performed with the help of SPSS 21 (2012) software package. When the cases where differences among group averages were P≤0.05, they were considered statistically significant.
results
Effects of flock size of broilers reared in the floor system on performance properties of broilers are given in Table 2 . Mortality rate of broilers sent for slaughter at the age of 37 days to poultry houses of 15,000, 25,000 and 35,000 birds were determined to be 5.94±0.39, 6.99±0.51, 7.05±0.51 respectively, and it was observed that the val-ue obtained from the group having 15,000 birds was lower compared to the other two groups (P≤0.01). Regarding mortality rates, similar results were obtained in poultry houses of 25,000 and 35,000 birds (P>0.05). In the study, it was found that groups had similar values regarding feed consumption, feed efficiency and live weights of broilers on days 7, 14, 21, 28 of breeding and at the age of slaughter (P>0.05). Effects of flock size of broilers reared in the floor system on some blood parameters are given in Table 3 . As shown in the table, serum glucose and uric acid levels in flocks of 35,000 birds were significantly higher (P≤0.01). The lowest serum glucose levels were detected in flocks of 25,000 birds. For flocks of 15,000 birds, serum glucose level was similar in both groups. Uric acid levels were observed to be similar in flocks of 15,000 and 25,000 birds (P>0.05). Differences among groups in terms of serum total cholesterol, VLDL cholesterol, triglyceride, protein, alkaline phosphatase and creatine kinase values were insignificant (P>0.05).
Upon examination of the effects of flock size on some bone values for flocks of 15,000, 25,000 and 35,000 birds (Table 4) , it was observed that the broilers having equalized mean live weights were similar to each other in terms of tibia and femur weights, tibia length and width, femur length and width, tibia and femur ash ratios (P>0.05). In groups with stable tibia weights, no statistical difference among groups in BMC and BMD values was observed (P>0.05). According to the table, pH values in musculus pectoralis for the flocks of 15,000, 25,000 and 35,000 birds were measured as 5.93±0.02, 5.94±0.04 and 6.13±0.04 respectively and pH value in flock of 35,000 birds was higher than other groups (P≤0.05). Flocks of 15,000 and 25,000 birds showed similarities in terms of pH value in meat (P>0.05). 
discussion
Upon examination of performance data shown in Table 2 derived from the study, no statistical difference was observed for groups of 15,000, 25,000, 35,000 birds other than the mortality rates of broilers sent for slaughter at the age of 37 days. Differences in feed efficiency among treatment groups were considered to be insignificant (P=0.078). For floor poultry houses with a small capacity of 15,000 birds, mortality rate was observed to be significantly lower compared to the two other groups. Increase in mortality rate depending on poultry house capacity can be associated with physical and social environment within poultry house. Increase in capacity of poultry house may change climatic factors within poultry house and could particularly cause problems related to ventilation (Heier et al., 2002; Vale et al., 2010) . Fast growing broiler breeds are significantly affected by air temperature, ammonia level and density of dust particles due to their genetic capacities (Wideman et al., 2013) . Especially towards the end of the growing period, the level of heat released from the body increases dramatically. High ambient temperature increases thermal burden on broilers and the resultant thermal stress may cause deaths in broilers (Vieira et al., 2011) . Whilst high ratio of dust hung in the air causes upper respiratory tract infections, microorganisms such as viruses, bacteria and fungi clinging to dust particles could give rise to deaths due to inhalation (Arné et al., 2011) . During the breeding period, ammonia level in poultry house should be <25 ppm. In a similar vein, high ammonia level affects broilers and causes economic losses (Wang et al., 2010) . Most particularly, air and litter management in high capacity poultry houses of which length is excessive might be important factors affecting mortality rate. Moreover, Estevez et al. (2007) stated that in groups of large capacity, individuals of flock did not know each other and therefore hierarchical order was not fully formed. This situation increases aggressive behaviors of broilers in the course of getting feed and water, and it could lead to stress. Keeling et al. (2003) found that hierarchical order was established in flocks of small capacity more quickly and properly, and this situation significantly improved performance of poultry.
Upon examination of data in Table 3 , serum glucose and uric acid level were observed to be considerably high especially regarding the flocks with a capacity of 35,000 birds. Rise in glucose level may increase depending on the environmental factors. The increase of serum glucose level is a sign exposing various acute and chronic stress factors. Ciftci et al. (2013) found as a result of their study that serum glucose level in quail bred under chronic heat stress was significantly high whereas stress factors had no effect on blood lipids. Zhang et al. (2009) ascertained that glucose level in broiler chicks subjected to transportation stress from 45 minutes to 3 hours initially rises dramatically in the first 45 minutes and then drops. Puvadolpirod and Thaxton (2000) reported that injection of adrenocorticotropic hormone into 5-week-old broilers for 7 days raised dramatically the concentrations of glucose and cholesterol in blood. On the other hand, they also reported that the rises observed in triglyceride levels were of no significance. Daneshyar et al. (2009) discovered that glucose level in blood was noticeably high, protein level in blood was low and triglyceride and cholesterol levels in blood did not change under cold stress condition in broilers. Similarly, significant differences between treatment groups in this study were not observed in terms of serum cholesterol, triglyceride and protein levels. Lin et al. (2004 a) stressed that short-term corticosterone administration (injection of 4 mg/kg live weight) in broilers raised plasma uric acid level and total antioxidant capacity by activating antioxidant level in broilers. In another study, Lin et al. (2004 b) discovered that regarding broilers daily bred by feed supplemented with 30 mg/kg corticosterone for 2 weeks (long-term treatment, chronic stress) caused the rise of plasma uric acid and ceruloplasmin level rose dramatically starting from the third day of treatment and broilers tried to defend themselves against severe damage of oxidative stress in this manner. The fact that uric acid level was quite high for experimental group of 35,000 birds in this study might be a result of the fact that broilers show resistance to stress using a similar mechanism. No statistical difference was encountered among experimental groups with respect to values of alkaline phosphatase and creatine kinase enzyme activities. Unlike these findings, Tang et al. (2013) reported that serum creatine kinase (CK) activity rose dramatically in broilers exposed to acute heat stress at the time of slaughter and this parameter could be considered as an indicator of stress. Rajman et al. (2006) observed that for controlled and feed restricted groups in broilers under restriction of feed during growing period plasma glucose level was similar, alkaline phosphatase level was low for feed restricted group whilst creatine kinase level was high for the group fed ad libitum. The researchers related these findings to a negative impact of fastgrowing on health and welfare of broilers.
Upon close examination of data in Table 4 , intergroup differences were not considered as statistically significant in terms of tibia and femur ash rate in live weight equalized broilers sent for slaughter, tibia BMC and BMD levels in tibia weight equalized groups. In the period of growth, movement space increases in high capacity flock. It was anticipated that increased movement space would encourage broilers to do some activities. In the same way, Newberry and Hall (1990) discovered that total usage of surface area for the broilers bred in a large poultry house (large settlement space) between 4 and 9 weeks was dramatically higher than for the broilers bred in a smaller poultry house (smaller settlement space). Physical activity is an important parameter improving mineral content and strength of bone (Almeida Paz and Bruno, 2006) . However, findings of this research indicated that broiler activities in high capacity poultry house did not improve bone quality considerably. Similarly, Sherlock et al. (2010) ascertained in their study in which they examined relationship between physical activity and leg health in broilers that due to their genetic structures, broilers do not move around so as to affect their bone quality and cortical density during breeding period. Simsek et al. (2009) reported that increased physical activity had no effect on mineral content and density of bone in tibio-tarsal bone for broilers whose living space was enriched with sand pad and perch. Bizeray et al. (2002) established that increased activity thanks to environmental enrichment had no influence on tibia ash level and fracture resistance but increased tibial diaphyseal diameter substantially. Škrbić et al. (2011) found that tibia quality improved for broilers having low stocking density.
Analysing pH values in musculus pectoralis in Table 4 , it can be seen that pH value rises correlated with the increase in flock size. Even though high pH was observed in the flock of 35,000 birds, pH for those three groups were within the range of standard meat values (pH: 5.9-6.2) defined by Ristić and Klaus (2010) . Dadgar et al. (2011) found that pH value in musculus pectoralis of broilers exposed to cold stress at the age of slaughter, depending on degree of cold level, rose significantly compared to the control group. Tang et al. (2013) stated that pH value in musculus pectoralis of broilers exposed to heat stress for a short period of time at the age of slaughter dropped substantially compared to the control group and cooking loss rose.
In conclusion, in flocks of 35,000 birds mortality rates, glucose and uric acid levels in blood rose, no significant changes occurred in bone parameters, and pH level in pectoral muscle (breast muscle) rose albeit at an acceptable level. In accordance with the findings of this study, it can be said that flock size is a source of stress for broilers. The broiler sector in Turkey grows day by day due to the reasons such as exportation potential, no market problems, lower prices compared to red meat, being consumed willingly and contributions of several support units to stockbreeding. In this context, several poultry houses of high capacities are constructed. Effects of poultry house capacities employed in broiler breeding on performance and welfare of broilers should be revealed, and future production strategies should be planned in this direction.
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